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DETAILED ACTION 

1 . This Office Action responds to the Amendment filed 17 July 2007. By this amendment, 
claims 1, 12, 13 and 27 are amended and claims 6, 21 and 28-42 are canceled. Claims 1-5, 7-20 and 
22-27 remain pending. 

Claim Rejections - 35 USC§ 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

3. Claims 1, 2, 4, 5, 8, 10, 11, 13, 14, 16-20, 23, 25 and 26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kellar et al (US Patent Application Publication 2003/01 57782). 

Regarding claims 1 and 13, Kellar et al disclose a method comprising: 
depositing a layer of metal 106 on each of a number of conductors 224 disposed on a surface 
of a first wafer 222; 

aligning the first wafer with a second wafer 212, the second wafer having a number of . 
conductors 106 disclosed on the surface thereof; 

physically contacting the metal layer on each of the conductors of the first wafer with a 
mating one of the conductors on the second wafer [see Fig. 2]; and 

forming a bond between the metal layer on each of the conductors of the first wafer and the 
mating one conductor of the second wafer, wherein aU regions of the first and second wafer surfaces 
surrounding the mating conductors remain unbonded [see paragraph 0024]. 
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Kellar et al are silent as to the temperature at which the bond is formed. However, these 
claims are prima facie obvious without a showing that the claimed ranges achieve unexpected results 
relative to the prior art range. In re Woodruff, 16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re 
Huang, 40 USPQ2d 1685, 1688 (Fed. Cir. 1996) (claimed ranges of a result effective variable, which 
do not overlap the prior art ranges, are unpatentable unless they produce a new and unexpected 
result which is different in kind and not merely in degree from the results of the prior art). See also 
In re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum value of result effective variable in 
known process is ordinarily within skill of art) and In reAller, 105 USPQ 233 (CCPA 1955) (selection 
of optimum ranges within prior art in general conditions is obvious). In this case, there exists no 
evidence of record that the temperature at which the bond is formed provides unexpected results in 
the bond produced. One of ordinary skill in the art would be motivated to optimize the bonding 
temperature to provide for processing limitations, including the reflow temperatures of the materials 
used. ' 

Regarding claims 2 and 14, Kellar et al disclose the method of claims 1 and 13, respectively, 
furthermore wherein, prior to depositing the metal layer on each of the conductors of the first 
wafer, removing dielectric material &om the surface of the first wafer [see paragraph 0027, wherein a 
dielectric recess is formed]. 

Regarding claim 4, Kellar et al disclose the method of claim 1, furthermore wherein the 
conductors of the first wafer comprise copper [see paragraph 0024]. 

Regarding claim 5, KeUat et al disclose the method of claim 1, furthermore wherein the 
metal comprises a metal selected from the group consisting of silver, gold or palladium [see 
paragraph 0024]. 
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Regarding claims 8 and 23, Kellar et al disclose the method of claims 1 and 13, respectively, 
furthermore wherein depositing the layer of metal on each of the conductors of the first wafer 
comprises selectively depositing the metal on each of the conductors [see paragraphs 0027-0028]. 

Regarding claims 10 and 25, Kellar et al disclose the method of claims 1 and 13, 
respectively, furthermore wherein the metal layer 106 on each of the conductors 224 of the first 
wafer comprises a number of islands [see Fig. 2]. 

Regarding claims 11 and 26, Kellat et al disclose the method of claims 10 and 25, 
respectively, furthermore wherein the islands are selectively deposited on each of the conductors of 
the first wafer [see paragraphs 0027-0028], 

Regarding claims 16-20, Kellat et al disclose the method of claim 13, furthermore wherein 
the conductors and the metal of each of the first and second wafers comprise the same metal, 
specifically copper, or different materials, including silver, gold or palladium [see paragraph 0024]. 

4. Claims 3 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kellar et al 
(US Patent Application Publication 2003/0157782) in view of Tong et al (US Patent Application 
Publication 2004/01 57407). 

Regarding claims 3 and 15, Kellat et al disclose the method of claims 1 and 13, respectively. 
Kellat et al do not teach that, prior to depositing the metal layer on each of the conductors of the 
first wafer, native oxide must be removed from the conductors. Tong et al teach a method of 
bonding in a similar manner, including the same materials (namely, copper). Furthermore, Tong et 
al teach that sputter cleaning and evaporation are employed to remove native oxide [see paragraph 
0075]. It would have been obvious to one of ordinary skill in the art at the time of invention to 
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clean native oxide from the surfaces of the metals to be bonded in order to reduce the contact 
resistance. 

5. . Claims 7, 12, 22 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kellar et al (US Patent Application Publication 2003/0157782) in view of Mitkin et al (US Patent 
Application Publication 2004/0226464). 

Regarding claims 7 and 22, Kellar et al disclose the method of claims 1 and 13, respectively. 
Kellar et al do not disclose wherein depositing the layer of metal on each of the conductors of the 
first wafer comprises forming a blanket layer of the metal over the conductors and the surface of the 
first wafer and removing the metal from at least portions of the first wafer surface. Mitkin et al 
teach a method of bonding wafers, wherein a metal layer 132 is formed over a conductor 126 on a 
first wafer 120. Furthermore, Mirkin et al teach wherein the metal layer is formed by forming a . 
blanket layer of material and removing the metal from at least portions of the first wafer surfaces 
[see paragraph 0044]. It wovild have been obvious to one of ordinary skiU in the art at the time of 
invention to use the method of Mirkin et al in the process taught by Kellar et al because it is well 
. known in the art to form a blanket layer and pattern it in order to arrive at an island configuration. 
Regarding claims 12 and 27, Kellar et al disclose a method comprising: 
depositing a layer of metal 106 on each of a number of conductors 224 disposed on a surface 
of a first wafer 222; 

aligning the first wafer with a second wafer 212, the second wafer having a number of 
conductors 106 disclosed on the surface thereof; 

physically contacting the metal layer on each of the conductors of the first wafer with a 
mating one of the conductors on the second wafer [see Fig. 2]; and 
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forming a bond between the metal layer on each of the conductors of the first wafer and the 
mating one conductor of the second wafer, wherein all regions of the first and second wafer surfaces 
surroxinding the mating conductors remain unbonded [see paragraph 0024], 

wherein the metal layer on each of the conductors of the first wafer comprises a number of 
islands [see Fig. 2]. 

Kellat et al do not disclose wherein the islands are formed by a process comprising 
depositing a blanket layer of the metal over the conductors and the surface of the first wafer and 
removing the metal from at least portions of the first wafer surface. Mitkin et al teach a method of 
bonding wafers, wherein a metal layer 132 is formed over a conductor 126 on a first wafer 120. 
Furthermore, Mirkin et al teach wherein the metal layer is formed by forming a blanket layer of 
material and removing the metal from at least portions of the first wafer surfaces [see paragraph 
0044]. It would have been obvious to one of ordinary skill in the art at the time of invention to use 
the method of Mitkin et al in the process taught by Kellar et al because it is well known in the art 
to form a blanket layer and pattern it in order to arrive at an island configuration. 

6. Claims 9 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kellar et al 
(US Patent Application Publication 2003/0157782) in view of Neuhaus et al (US Patent 
Application PubUcation 2002/0027294). 

Regarding claims 9 and 24, Kellat et al disclose the method of claims 8 and 23, respectively. 
Kellat et al do not disclose wherein selectively depositing the metal on each of the conductors of 
the first wafer comprises an electroless plating process, an electroplating process, or a contact 
displacement process. Neuhaus et al disclose a method of performing metal-metal bonding for 
semiconductor wafers comprising electroplating a number of metallic islands to a metallized contact 
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[see paragraph 0027-0028, 0038 and 0073]. It would have been obvious to one of ordinary skiU in 
the art at the time of invention to use the method of Neuhaus et al in the method of Kellat et al 
because Neuhaus et al teach that this method eliminates several manufacturing steps, which 
simplifies the process for component assembly. Furthermore, it proves improved electrical 
performance, such as lower metal-to-metal contact resistance [see paragraph 0021]. 

Response to Arguments 
7. Applicant's arguments with respect to claims 1-5, 7-20 and 22-27 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Colleen E. Rodgers whose telephone number is (571) 272-8603. The examiner 
can normally be reached on Monday through Friday, 9:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Carl Whitehead can be reached on (571) 272-1702. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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applications is available through Private PAIR only. For more information about the PAIR system, 
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